The previously documented trend toward more co-and multi-authored research in economics is partly due to different research styles of scholars in different birth cohorts (of different ages). Older scholars show greater variation in their research styles than younger ones, who use similar numbers of co-authors in each published paper; but there are no differences across cohorts in scholars' willingness to work with different coauthors. There are only small differences in the impacts of age by gender. Using evidence on the changing productivity of top publishers, credit given for co-authored articles today should be less than previously; and the appropriate divisor for assigning credit approaches the number of authors. I offer advice to aging economists on aiding their junior coauthors.
I. Background
In medicine and the natural sciences it has long been de rigueur for scientific articles to list numerous coauthors (Zuckerman, 1977) . In economics co-and multi-authorship are increasingly the norm, as shown through the 1970s by McDowell and Melvin (1983) and through the early 1990s by Hudson (1996) and Laband and Tollison (2000) . Especially noteworthy is the acceleration of coauthorship in economics since then. Consider the evidence in Table 1 (reproduced from Hamermesh, 2013) , showing patterns of co-authorship in the three leading general journals in economics-the American Economic Review, the Journal of Political Economy and the Quarterly Journal of Economics.
In the 1960s a jointly-authored paper was a rarity; today in these leading outlets it is standard. Moreover, these summary statistics show that the distribution of the number of authors on a published paper in these journals has shifted steadily rightward, so that today having four or more authors on a published paper in these top journals is quite common.
Along with this growth in the number of authors on published papers in economics has come a surprising shift in the age distribution of those authors. From the 1960s through the early 1990s top-flight publishing in economics appeared to be a young person's "game." As Table 2 shows, beginning in the 1990s there was a sharp increase in the fraction of articles that included older coauthors. While the nearly twenty percent of coauthors ages 51 and over is still below the fraction of academic economists in that age range (Hamermesh, 2013) , the distribution of ages of those publishing in these journals is much closer to their representation in the relevant population today than it was in the last half of the twentieth century.
This striking change in the age patterns of publishing and the increasing presence of older authors make a positive examination of the relationship between aging and co-authoring interesting. Also, my personal interest in aging and co-authorship (as a 70-year-old who is still trying to publish in refereed outlets) makes this topic personally attractive. So too, perhaps comments based on my experience in coauthoring may be useful to other older economists-and to their juniors who may work with them.
In this essay I therefore examine several sets of data that I have assembled on patterns of coauthoring to discover some new facts about the relationship between co-authoring and age among economists. I focus on the determinants of the trend in co-authorship in relation to age and on the interactions among co-authors-the differences in age among them and the persistence of co-authoring relationships as careers progress. I then present a positive evaluation of the credit that is due for coauthorship. Based on these examinations and my personal experiences, I finish by offering some advice to older economists that might help them advance the careers of the younger scholars with whom they work and have the additional benefit of offering a self-control mechanism that might enable them to avoid being viewed as senescent limelight-hogs by their colleagues.
II. Age, Cohort or Time?
Is the growth of co-authorship in economics publishing specific to the times? Does it result from the predominance among those currently publishing of scholars who came of age in the 2000s? Or does it stem from the effect of aging on scholars' behavior? This last possibility seems unlikely from the crosssection evidence above, since regression estimates in Hamermesh (2013) showed that scholars ages 51+ are no more likely than much younger scholars to publish co-authored works in the very top journals in the field. But that comparison does not allow us to examine this possibility seriously. To distinguish cohort effects from time effects, we need to obtain longitudinal data describing individuals' careers from their beginning until, where possible, advanced age (as pointed out by Borjas, 1985, in the analogous case of the time paths of immigrants' earnings relative to those of natives).
As a start to examining this issue I provide an anecdote-my own publishing history. By my count I have published 118 journal articles in my career, beginning in 1966 and going through 2013, of which 54 (46 percent) were co-authored (with 52 different individuals). During the first half of my career thus far (24 years, 1966-1989) , 12 of the 40 papers published (30 percent) were co-authored; during the second half 42 out of the 78 published papers (54 percent) were co-authored. These longitudinal data (N=1, T=48) are obviously not drawn from a random sample. If, however, one makes the giant leap to assuming that one economist's professional life is a random sample from the population of all other economists, a test of the difference in publishing behavior over these two halves of my career rejects the hypothesis that these two fractions are equal (t =3.79). 1
As Zvi Griliches once remarked to me, "The plural of anecdote is data." To go beyond anecdote and examine these issues seriously I have collected the publication records of all the economists ages 80 or under who were alive on January 1, 2014, and who are or were either: 1) Fellows or Past Presidents of Thus as a first check on this new sample I examine whether the pattern of increasing co-authorship over time that was shown in Table 1 also prevailed here. Data describing the numbers and frequency distributions of journal articles published by these scholars in each of the same six decades as in Table 1 are presented in the upper panel of Table 3 .
These data show very similar patterns of co-authorship to those in Table 1 . The fraction of coauthored papers rose from around two-fifths in the 1960s and 1970s to five-sixths in the 2010s. These fractions are slightly above those in the first column of Table 1 , but the rise in co-authorship is of similar size. The differences in levels may arise from the nature of research in what is predominantly an empirical sub-specialty and from the broad range of quality of the journals in which these scholars'
articles have been published.
Even beyond matching the secular change in the pattern of co-authorship, these data replicate the increasing fraction of multi-authored (3+ authors) papers conditional on any co-authorship. While the incidence of co-authorship rose sharply after the 1970s, the incidence of multi-authorship only began rising sharply in the 1990s, so that in the 2010s a majority of these authors' publications were part of at least three-author ventures. Indeed, in the current decade over one-sixth of their publications contain four or more authors.
The criteria for inclusion in the sample are based partly on career distinction, so that unsurprisingly the mean age of the sample members in 2014 is quite high-58. As the lower half of Table 3 shows, however, the mean age when the articles in the sample were published was only 45. The fifty-eight year range in authors' ages at time of publication ensures that we have enough sampling variation to examine the relationship among the incidence of co-authorship, trends and aging. The average age when these authors obtained their Ph.D. degree was twenty-eight, but here too there is substantial variation: The ages when they received a Ph.D. range from 24 to 35. 2 The average number of journal articles published up through early 2014 in this sample was 50.
Of course, the more senior members of the sample had published more articles, but even within age 2 Three of the sample members (all English, and all currently over age 60) do not have a doctorate. To retain them in all the empirical work, I imputed their Ph.D. age as twenty-eight, the mean in the rest of the sample. groups there are large differences in rates of publishing activity. Thus the 39 authors ages 60+ in 2014 had published an average of 65 papers, with a range of 20 to 184 journal articles, while those under age 50 in 2014 (21 of the authors) had published an average of 19 papers, with a range of 3 to 101. In short, there is substantial sampling variation among these authors, even within the same age cohort, and even at the same calendar time.
Having shown that co-authorship and multi-authorship have risen in this sample, as in articles published in the top journals, we can use these data covering entire careers to examine whether their incidence has risen with age over these authors' careers. As a first step consider the results in Figures 1a and 1b, showing the relationship between authorship and birth year. They make it completely clear that co-and multi-authorship are more prevalent among scholars in more recent birth cohorts. 3 That there has been an increase over time in the fraction of co-authored and multi-authored articles is well-known and clear from both of the data sets used in this study. Is this a general trend? Is it due to the increased fraction of older authors among publishers (since, as Table 2 showed, there has been a sharp increase in the fraction of older economists among authors of articles in leading journals), and authors have tended to do more co-authoring as they have aged. Or is it a cohort effect, with authors in more recent cohorts being more likely to co-author at the same age as authors from earlier cohorts?
Let S iat be an indicator of whether a publication is sole-authored, where i is a publication, a is an indicator for the author (from among the 79 in this sample), and t represents the year. (A similar equation could be written for the number of authors on a paper.) Let AGE at be author a's age in year t, and BIRTHYEAR a be author a's birth year. Then we can estimate any of the following three equations:
(1a) S iat = α 0 + α 1 t + α 2 AGE at + ε iat ; 4 (1b) S iat = β 0 + β 1 t + β 2 BIRTHYEAR a + ξ iat , or (1c) S iat = γ 0 + γ 1 BIRTHYEAR a + γ 2 AGE at + ν iat , where the α, β and γ are parameters, and the ε, ξ and ν are random error terms. Because of the identity:
(2) t ≡ AGE at + BIRTHYEAR a , we cannot identify time, age and cohort effects separately; but we can identify the parameters in any of the three pairs implied by the variables included in equations (1). Since the literature has stressed the secular decline in sole-authorship, I estimate only (1a) and (1b), implicitly assuming that there is a trend effect and trying to examine how much of the effect that is measured when α 2 or β 2 is set equal to 0 is due to differential behavior across cohorts or with age.
Before estimating (1a) and (1b), much of what could be seen from the estimates of (1b) is discernable from the statistics in Table 4 . The first three columns describe the publishing activities of the 34 authors in the earliest Ph.D. cohort (Ph.D. received before 1980) in each of three time periods 1962-79, 1980-1999 and 2000-14. As they show, within this cohort the propensity to co-author increased over time, as did the propensity to be involved in multi-authorships. The same increase is visible in columns (4) and (5) for the 29 scholars in the 1980-99 Ph.D. cohort. Comparing columns (2) and (4), or columns
(3) and (5), the table also shows that during the same time period scholars from the earliest cohort were less likely than scholars from the middle cohort to co-author or be one of multiple authors. The point is demonstrated even more strongly by adding the statistics in column (6) to this comparison: The 16 members of the most recent cohort (Ph.D. received between 2000 and 2014) are even more likely than scholars in either of the two earlier cohorts to have published co-authored articles, and even more likely to have multiple authors listed on their papers, between 2000 and 2014.
The comparisons suggested by Table 4 are borne out by the results of probits and ordered probits describing the propensity for sole-and multi-authorship that are presented in Table 5 . (Here and on subsequent probits I present the probit derivatives describing sole-authorship.) Throughout this study standard errors are clustered on the authors. 5 The equations also include indicators for the decade in which the article was published, thus expanding α 1 and β 1 into vectors of parameters and taking into account what Table 3 suggested were discrete increases in the propensity for co-and multi-authorships in the 1980s, the 1990s and the 2010s. 6 The estimates of (1a) indicate that in a given decade older economists were less likely to write co-or multi-authored articles, while the estimates of (1b) show that scholars in the earlier cohorts were also less likely than their younger colleagues to publish such work. 7
Adding author fixed effects to the estimates in columns (1) and (4) and including a quadratic in age does not change these conclusions. Indeed, over a 47-year interval of a scholar's journal publications (the longest that is observed in these data-for two authors in the sample) the expected incidence of soleauthorship would have dropped by 25 percentage points. The quadratic terms are important-the rate of decline of sole-authorship slows with age, as does the rate of growth in the number of authors on these scholars' articles. But even with the deceleration in these phenomena as the scholars age, the incidence of sole-authorship in the sample only stops decreasing after age 62, while the estimated number of authors never decreases with age within the sample range of ages.
Assuming that there is some trend in co-authorship, the identity in (2) prevents us from extricating cohort from aging effects in this trend. We can, however, infer how much of the gross upward trends in co-and multi-authorships are due to aging and/or cohort effects in this sample by comparing the estimate of β 1 with and without β 2 constrained to equal 0. Concentrating on the propensity for soleauthorship, and estimating (1b) with only a time trend, the estimated probit derivative β 1 = -0.0102. With 5 If we do not cluster, the estimated standard errors in these equations are typically around 40 percent of those shown in the table. If we exclude the author who, with 184 articles, is a very extreme outlier (the second-most published author has 125 publications), the absolute values of the parameters shown here increase slightly. 6 The coefficients on the decadal indicators mirror the differences in co-authorship rates by decade shown in Table 4 . 7 Excluding the four percent of articles published when a scholar was over age 65 (and thus probably excluding disproportionately articles that were not refereed), the impact of age in the probit in (1a) falls to 0.0050 (s.e. = 0.0020). Going further and excluding the eleven percent of articles published after the authors were age 60 reduces the estimated impact to 0.0043 (s.e. = 0.0020). Similar small decreases in the estimated impact of Birth Year occur in re-estimates of (1b) and in the impacts in the ordered probits on the number of authors. The changes in all cases are thus minor and do not alter the general conclusions. β 2 unconstrained the estimate of β 1 falls to -0.0079. A reasonable conclusion is that age/cohort effects account for perhaps around 20 percent of the gross trend increase in the propensity for co-authorship. 8
While we cannot break the identity in (2), we can take advantage of the fact that authors in the same birth cohort (and thus of the same age in a year when they both published journal articles) received their Ph.D. degrees in different years. The correlation between birth year and Ph.D. year is, of course, very high (+0.98), but it is not perfect. I thus re-estimate (1b), expanding the specification to include Ph.D. year. The results when both birth year and Ph.D. year are included in the specification are shown in columns (3) and (6) of Table 5 . Not surprisingly, the coefficients sum to nearly the estimates of β 2 presented in columns (2) and (5), and their individual significance levels are substantially reduced from those of the earlier estimates. Nonetheless, they do suggest that, given the year when they published and the year when they were born, those scholars who received their Ph.D. degree later in life (who can be viewed as having entered the profession later in life) were more likely to publish co-and multi-authored papers. 9 This finding suggests that the trends in co-and multi-authorship have something to do with the research styles that one learns from what the profession is doing during one's Ph.D. program or very early in one's publishing career.
Overall the results suggest that cohort/age effects are important in explaining the observed upward trends in co-and multi-authorship in economics. The dominant component of those trends, however, is general and cannot be attributed to differences in behavior among scholars of different cohorts, nor to changes in co-and multi-authorship patterns as scholars age. While the causes of these (about which I speculated in Hamermesh, 2013, and which Jones, 2009, modeled) are unclear, they are not the result of inherent differences in people's behavior resulting from aging or from differences among people educated at different times.
III. Prior Co-authoring and Productivity
An interesting question is whether having relied more on co-authors in the past alters the relationship between age and publishing productivity. It is difficult to infer causation-to distinguish heterogeneity from state dependence in co-authoring-but we can infer whether those who are more prolific publishers with age have had more previous co-authors. Also, this examination has implications for people's responses to the incentives to publish, which I discuss in Section VI.
In the sample of 79 labor economists I measure the years since publication for all but each author's first published article. Not surprisingly given the distinction of the scholars in this sample, 57 percent of papers appear in years when the author publishes two or more papers; and another 34 percent appear in print the year after another published paper. Nonetheless, six percent of the published papers in the sample appeared after a two-year hiatus, two percent after a three-year hiatus, and one percent after four years, so that there is scope for examining how the length of time between publications relates to the author's prior co-authoring practice. 10
Estimates of Poisson regressions describing the hiatus between publications are presented in Table 6 . 11 In each equation I include the same vector of indicators of the decade of publication as was included in the estimates shown in Table 5 . The results in the first column show that there is a negative, but statistically insignificant relationship between time since publication and the author's age. Most important, the estimates in the second and third columns indicate that having previously published more sole-authored or fewer multi-authored papers is associated with a longer hiatus between publications.
The estimates in both columns approach statistical significance. 12
The positive effect of prior co-and multi-authorship on the frequency of publication might be due to heterogeneity in the sample. For example, it may be that authors from the earlier cohorts in the sample, since I selected them based on substantial lifetime achievement, might have published more frequently at the same age than authors from later cohorts. One way to examine this possibility is to include both age and patterns of prior co-and multi-authorship in the equations. Estimates of these expanded equations are shown in the fourth and fifth columns of Table 6 . They make it clear that this sort of heterogeneity does not matter: The parameter estimates change only slightly from those in columns (2) and (3), and their statistical significance increases.
The authors in this sample are heterogeneous along a variety of unknowable dimensions. To account for this fact I re-estimate the equations in columns (2) and (3) including fixed effects for each author, which generates only small changes in the parameter estimates. Overall, the results suggest that having had more co-authors is associated with more frequent subsequent publication. Indeed, given the estimates that are produced when author fixed-effects are included, one might even infer that this relationship is causal-that co-authoring makes one more productive (when one defines productivity as a count of the number of publications). For a given individual, having had more coauthors up to a particular age leads the scholar to publish more quickly subsequently.
IV. Age and the Choice of Coauthors

A. The Relation Between Age and Coauthors' Ages
The data underlying Tables 1 and 2 can provide an initial look at how the choice of coauthors differs by the age of authors. Consider the statistics in the first row of Why might the difference in the age structure of co-authoring relationships change with age?
One likely explanation is suggested by the relative, albeit decreasing rarity of older authors' appearances in this group of elite publishers. With the majority of older economists having ceased publishing, or even trying to publish, the set of potential coauthors with whom a productive older scholar can choose to work necessarily consists mostly of younger scholars. The results in Table 7 are explicable by propinquity of interest and energy. 14 An alternative, sinister explanation is that those older scholars who wish to remain productive, or at least wish to appear to remain productive, hunt around for younger people to work with and seek to have their names attached to work on which their efforts are not central. I cannot disprove this possibility; but, with the typical coauthor of an older scholar in his/her forties and thus most likely to enjoy a tenured position, it is difficult to see why those coauthors would allow a non-contributing older person's name to be included on a work to which s/he had not contributed roughly equally.
Some direct evidence on this explanation is obtainable by dividing the sample into articles published before and after 1990, taking advantage of the rise in the prevalence of older authors. The statistics are shown in the bottom rows of Table 7 . While the age differences between coauthors ages 35 or less, or 36-50, did not change significantly over time, older coauthors worked with others who were significantly closer to their age in the latter period than before 1990. This change is consistent with the increasing availability of publishing older authors, providing their peers with an easier search for coauthors who were more likely to be contemporaries. The co-authoring behavior of scholars from earlier cohorts is less stable than that of scholars born later, independent of any confounding factors such as the dates when they published. The difference is not due to greater experience (since I held the number of their publications constant), but perhaps arises from their learned ability to pick out co-authors when that is appropriate and to author alone when it is not, or perhaps to inherent differences in preferences across birth cohorts.
B. The Stability of Co-authoring Patterns over the Life Cycle
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This result is not due to the fact that older authors who publish in a given year have published more papers up to that date: In an expanded specification that includes the number of articles each author has produced to date the estimated absolute impact of birth year on the coefficient of variation of the number of authors declines but it remains significantly negative.
C. Age and the Identity of Coauthors
While authors from older cohorts exhibit less stable co-authoring behavior, that fact says nothing about the identity of the scholars with whom they co-author. Their behavior could be less stable, but they could be choosing the same individual or set of coauthors when they choose to write with others. To examine their stability defined in terms of their choices of coauthors rather than the number of coauthors, I calculate for each article the cumulative number of different coauthors with whom the scholar has published and the cumulative total number of coauthors, and then define their ratio as the "novelty index" of co-authorship. The novelty index ranges from 0.21 to 1.00 over all the 2701 co-authored articles in the sample. Figure 2 presents a scatter of this index and birth year for the most recent publication by each of the 79 authors. There is absolutely no relationship between the two measures: The most recent article published by someone in a more recent cohort is no more likely to reflect repeated matches with particular coauthors than is one by a scholar born earlier.
Estimates of the relationship between the novelty index and the author's birth year are presented in column (1) of Table 9 indicate that, once we use the cumulative history of all the co-authored articles in the sample, we observe that those in more recent cohorts are more likely to exhibit novelty in their choice of coauthors. The difficulty with this conclusion is that scholars from more recent cohorts (younger authors) have typically written fewer articles, and even fewer co-authored articles, than their senior colleagues. They can be viewed as being engaged in the early stages of a search process for coauthors. One's first co-authored paper is ipso facto written with new coauthor(s), and to the extent there is some randomness in the choice of coauthors, the next few are more likely to be written with new faces than are subsequent ones. Indeed, the estimates in column (2) of Table 9 suggest exactly this-each additional co-authored article reduces the share of coauthors who are new to the author. Accounting for this fact in column (3), we see that there is absolutely no relationship between birth year (age) and the novelty of coauthors once the authors' differential writing experience is accounted for (and holding constant the date when the paper was published).
As an additional step in examining this issue we can consider whether co-authoring partnerships are stable over a career. Restricting the sample to the 39 authors ages 60+ in 2014 (to allow sufficient time to observe repeated matches), only 36 of the 274 unique co-authorship matches into which these authors entered before age 41 were repeated after age 50. 16 Matching with co-authors does not appear very persistent in this sample-most economists do not "mate" for (their professional) life. Rather, coauthoring in this elite group seems driven by the desire to find the best person or people to work with on specific research questions.
V. Aging Female Coauthors
Are women different from men in their co-authoring behavior, in terms of the likelihood of caauthoring as they age and the relationship between age and the number of coauthors? Previous evidence (McDowell et al, 2006) suggests that gender differences in propensity to coauthor in economics do exist, and Abrevaya and Hamermesh (2012) demonstrate the existence of gender-matching among coauthors.
Re-estimates of the models in Section II, however, suggest no difference between men and women in the relationship among age, cohort and time trends in this elite sample (although the paucity of women, 12 of 79 authors, and of their articles, 412 of 3968, sharply reduces the precision of the estimated impact of age for women compared to that for men). We cannot reject the hypothesis that pooled results presented in Table 5 describe men's and women's behavior equally well. Female authors are no different from their male counterparts of the same age (cohort) in reflecting the trend toward co-authorship that has characterized published research in economics.
Although the number of authors by age and time period appears independent of gender, perhaps female scholars, whose search for co-authoring partners may differ from that of male scholars, choose their coauthors differently as they age. One possibility is that limitations on search may lead them to "settle down" more than men once they have found coauthors to work with. To examine this possibility, the left-hand side of Table 10 presents descriptive statistics on co-authoring behavior by gender, including the number of coauthors and the number of different coauthors. Given the increase in women's participation in the profession, it is unsurprising that the women in the sample are younger, have published fewer papers and have fewer coauthors. What is remarkable is that the novelty index is nearly identical for men and women (0.55 and 0.56). 17 Despite the differences in age of men and women in the sample, novelty in co-authorship is the same for both.
Generalizing from these results may be difficult because five of the twelve women in the sample repeatedly co-author with their spouse/partner who in some cases is also in the sample. Less important,
given the large number of men in the sample, five of the men repeatedly co-author with their spouse/partner. To remove the possible "contamination" of inferences about the search for co-authoring partners by the (previously successful) search for life partners, I delete these ten individuals from the sample. The right-hand side of Table 10 presents the descriptive statistics for this reduced sub-sample.
The remaining women are younger than those who have been deleted (and have published less and have fewer coauthors); but the results on search for coauthors remain essentially unchanged, with the novelty index rising very slightly to 0.56 and 0.58 for men and women respectively. authors in the older age group is also 6 years, while female authors ages 36-50 write with people who differ in age from them by 7 years. The double-difference of 2 years in age of coauthors by gender is consistent with the need for (the relatively few) middle-aged female coauthors to spread their nets more widely as they age (although the relatively small number of female authors means that the doubledifference is not statistically significant).
Etiquette for Older Coauthors-"Give Credit Where It's Due" 18
A. Dividing by What?
Assigning credit for scholarly work is exceedingly difficult. But it is crucial for decisions on hiring and promotion, and for conferring awards. Dividing credit for sole-authored research is obviously no issue (although evaluating the worth of the research project itself is). Doing so on the increasing fraction of published papers that are co-authored is problematic. One might simply divide credit by the number of authors-divide by N, as was suggested by the relation of salaries to citations and the number of authors by Sauer (1988) and as was assumed by Hollis (2001) . Making that assumption, however, is equivalent to assuming that there are no complementarities in the production of co-authored papers, which is contradicted by the evidence in Hamermesh and Oster (2002) . Those results, which adjust objectively for the quality of the article per se, indicate that N is too extreme to use as the divisor in assigning credit to coauthors (absent an evaluation of the merit of the article).
The other extreme assumption is not to divide by the number of authors when assigning creditjust infer when a person's name appears on a paper that s/he deserves full credit for the work-equivalent to dividing by 1 instead of by N. Of course, such a policy gives perverse incentives-you list my name on your papers, I list yours on mine. 19 Just as division by N seems inconsistent with the nature of scholarly production, division by 1 is inconsistent with a sensible set of incentives.
18 From My Fair Lady, "You Did It."
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Perhaps this explains the rise in co-authorship among the senior economists in the sample used above (although given their ages it is difficult to attribute this behavior to any monetary incentives). Assume throughout that we are able to adjust for the quality of a published paper independent of the number of its authors-perhaps by using an indicator of journal quality, of subsequent citations, or, as is common, based on the knowledge, backgrounds and preferences of those making the evaluation. It is an empirical question what divisors are used in various contexts; but my observation of tenure and hiring decisions suggests that N is not currently used as the divisor in these decisions, if it ever was. Indeed, in too many cases in which I have been involved the argument seems to be based implicitly on a divisor of 1. 20 That assumption seems especially popular when an academic unit is "selling" an appointment or promotion to higher-level administrators. 21
While the choice of divisor is uncertain, I can shed some positive light on trends in what might be viewed as the appropriate divisor, using the data underlying most of the discussion of the previous sections, accounting for trends in co-authorship and differences in behavior by cohort. Make the reasonable, but arguable assumption that today's younger economists are the same quality as researchers as were their peers in earlier cohorts. To minimize inter-cohort differences in the quality of researchers in this sample, I restrict the analysis to those members of the labor economists' sample who are also Fellows of the Econometric Society.
The first two columns of Table 11 describe the publishing behavior before age 60 of Fellows in the birth cohorts after 1954 and before 1955. The variables described in the first two rows are obvious and show that the Fellows in the earlier cohort were elected at later ages on average. The number of articles written is almost identical across the two cohorts, but members of the more recent cohort have had more coauthors. The table then shows the ratio of full-time-equivalent (FTE) to total articles, calculated as the number of articles divided by the number of authors. Unsurprisingly given the results in Section II, this ratio is higher among members of the earlier cohort.
20 That observation appears to be supported by a survey of department chairs conducted by Liebowitz (2014) .
If the quality of research has not changed across these cohorts of very successful economists (or at least not changed relative to research in the profession as a whole); and if one viewed the appropriate divisor as N early when the earlier cohort was being considered for promotion/appointment, then the appropriate divisor for assigning credit among authors in more recent cohorts should be higher. Indeed, one might conjecture that the appropriate divisor today is N recent = 1.33•N early (1.33 = 0.651/0.490), thus accounting for the increasing propensity to co-author over time.
One might argue, based on differences in the first two rows of the left-hand columns in Table 11 , that the authors in these two birth cohorts in this sub-sample are not comparable in terms of ability. To account for this possibility, I further restrict the sample to authors who were elected Fellows before age 50 and consider only publications before that age in both cohorts. 22 The right-hand columns of Table 11 show the results for this even more restricted sub-sample. Members of these cohorts look remarkably similar in terms of the ages at which they were elected Fellows and the ages at which their average publication in print before age 50 was produced. The more recent cohort published many more articles before this age, but they also worked with more coauthors. The FTE/article is much lower than that of the earlier cohort. Indeed, the numbers of FTE articles are almost identical for the two cohorts, 15.5 in the more recent cohort and 15.4 in the earlier cohort. The ratios hardly change from their values in the first two columns, suggesting that this further attempt to compare scholars of identical achievement does not alter the conclusion that today's divisor should be well above what it had been.
One can speculate a bit more to pin down a specific number rather than just a temporal adjustment. Calculations on data describing subsequent citations to articles published in the 1970s and 1990s in the top three general economics journal (data used by Hamermesh and Oster, 2002) show that in the first four post-publication years sole-authored papers averaged 9.4 citations, two-authored papers 18.8 citations, and multi-authored papers average 19.4 citations. 23 While two-authored papers were twice as productive as sole-authored papers, authors beyond the second appear to have added nothing. Absent any information on individual articles' quality, dividing by only 1 on two-authored papers, and 2 on multiauthored articles, may thus have been reasonable in this earlier period. 24 To modernize these divisors, assume as above that there has been no change in the relative productivity of sole-and co-authored research since then. The adjustment above suggests that the appropriate divisor for papers with two or more authors may now be [(N-2) + 1.33]. Regardless, I will stand by the weak statement that the appropriate divisor is somewhere between 1 and N. But absent a clear demonstration that production complementarities have improved a paper beyond what one would expect of sole-authored papers by the same authors, division by a number above 1 for two-authored studies, and nearly N for multi-authored research, seems to be a good working assumption. Regardless, the appropriate divisor should be increasing over time.
B. Who's on First?
In economics publishing the implicit assumption is that authors' names will be listed in alphabetical order (see Engers et al, 1999) , although there are a few exceptions loosely related to stature and contribution (van Praag and van Praag, 2007) . In the sciences, with nearly all published papers stemming from research grants to a principal investigator, that person is customarily listed as the last author. The difficulty in economics is that very junior authors, especially current or recent Ph.D. students who coauthor with a much more senior scholar, are assumed by many or even most readers to have either been glorified research assistants or to have executed a project on which the original idea was suggested 23 One might argue that citation counts insufficiently reflect productivity and that length alone indicates productivity, especially given the secular increases in article lengths (Card and della Vigna, 2013) . In this sample, however, soleauthored papers averaged 21 pages, two-authored 22 pages, and articles with 3+ authors averaged 24 pages in length. This issue thus does not seem important.
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With more authors there are more possibilities for what really are self-citations-citations to a coauthor. Thus ignoring the possibility of citing co-authors, as I do here, biases the divisor downward. by the senior author. As such, even if they contributed equally or more than equally, they typically receive less credit than the senior author in the eyes of neutral observers.
What can be done about this difficulty, one which seems to be of growing importance as the profession allows more joint work, even with a doctoral supervisor, to be part of a Ph.D. dissertation?
One solution might be for junior people to avoid co-authorship with their seniors, at least beyond the Ph.D. dissertation. This policy, however, restricts scholarly inquiry and will in the end reduce the overall quality of research.
Given the evidence above that older economists tend to coauthor with scholars who are very much their juniors, their choices about the ordering of names on such papers are important. A recent negative example arose when a Ph.D. student (W) asked me to read a draft paper on which the authors were listed in the order M-B-W, where M is a very senior economist. I told him that this ordering of authors' names guarantees that readers will assume that B, also a junior person, and he were M's assistants, and that he will receive very little credit from the profession for this work. Of course, M may write letters to W's potential employers delineating W's tremendous contributions to the project, but those letters will wrongly or rightly be viewed as cheap talk. 25 An alternative policy is to place the senior author's name last regardless of the relative contributions of the authors. My policy in the past decade has been to do that on the first paper I write with much more junior people, then to rotate the ordering alphabetically on subsequent papers. Thus my first paper with K and L was L-K-H, the next K-L-H and the most recent is H-K-L. I do not know if this solves the potential excess attribution to the senior coauthor, but it may go partway toward a solution.
Beyond that, it is not clear what can be done to signal that each coauthor made a substantial original contribution to the project.
In economics, unlike in some of the physical sciences, there are no formal guidelines about who should be included as a coauthor. Of course, if the profession divides by 1, there is no reputational cost to including another coauthor. Even if division is by N, however, there is very little cost to a very senior author of adding another person, since the reputational and monetary gains that any credit for the research will generate for the senior person are minimal or even zero.
Twice in the past decade an additional junior coauthor whose contribution I would rate as below 5 percent of the project has been included on papers I have published. While the cost seemed small or zero to me at the time, in retrospect I view having included these coauthors as a mistake. First, and less important, in both cases there were other coauthors, each very junior. If credit is assigned by dividing by any number greater than one, including this nearly superfluous coauthor harmed the productive junior coauthor(s). Second, the nearly superfluous coauthor whose reputation may be enhanced by inclusion in the list of authors will eventually demonstrate his/her lack of research expertise and be exposed as having done very little on the project. (Of course, with a sufficiently high rate of time preference this consideration may be irrelevant for that junior person.) Third, and most important, including this person as a coauthor is just wrong.
VI. Implications and Summing Up
The economics profession is aging. Using a large data set on lifetimes of publishing of a number of distinguished scholars, I have shown that this fact and differences in research habits across cohorts of scholars can explain only a small part of the simultaneous trend toward more co-and multi-authorships of scholarly articles in the field. While scholars' choices of research methods as they age appear to become more eclectic-they exhibit more variation in the number, if any, of coauthors-they are no more likely than their younger peers to choose to work with different sets of co-authors on successive publications.
Older scholars exhibit less positive assortative matching with coauthors along the dimension of age, although that phenomenon has decreased in importance.
Working with other scholars is basically a search process-involving both personal preferences and potential production complementarities. Nearly all the findings here are consistent with the implications of search theory. In particular, the increasing positive assortative matching of older coauthors over time, and the changing interaction of gender and age in co-authoring behavior, are explicable by the increasing percentages of women and older scholars among those who publish articles in economics. The right-hand columns of Table 9 show the results for this even more restricted subsample.
All the empirical results in this study are based on elite samples, in one case of individual scholars who have achieved substantial distinction over their careers, in the other of articles published in the three leading general journals in the field. Obviously these are not random samples of journals or scholars; but these authors and published works are the leaders in the field, reflecting the research that receives the most attention from other scholars. Moreover, given the general decline in publication rates with age, which is especially sharp for those who are relatively less productive early in their careers (Oster and Hamermesh, 1998) As today's earlier birth cohorts are replaced by scholars from later cohorts who have developed somewhat different research habits, the results suggest that the trend toward increasing co-and multiauthorship will continue. To the extent that these collaborations enhance scholarly productivity, the disappearance of more senior scholars whose habits do not lead them toward collaboration can be viewed as beneficial. The central question for considering the structure of scholarly inquiry, however, is whether the marginal scholarly collaboration is truly productivity enhancing, or, if instead of collaborating, the same scholars would contribute more by working on their own. It could instead be that the collaboration merely generates monetary payoffs to co-authors who benefit from the profession's apparent unwillingness to use the appropriate divisor in assigning credit for research. (1) and (3) 
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